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showed	 a	 clear	 separation	 among	 the	 genera	 Cathorops,	 Bagre	 and	 Ariopsis,	 as	 well	 as	 in	 the	 studied	 species	 of	


































larity	 in	 the	 external	 morphology	 of	 its	 species,	 together	 with	 a	
lack	of	adequate	specimens	in	museum	collections.
Thus,	 it	 is	 important	 to	 test	some	of	 the	hypotheses	on	the	
taxonomy	 of	 the	 group	 with	 genetic	 methods,	 including	 for	 in-
stance,	the	proposals	of	Taylor	&	Menezes	(1978)	and	Kailola	&	
Bussing	(1995),	as	well	as	Castro-Aguirre	et al.	(1999)	and	Kobel-
kowsky	&	Castillo-Rivera	 (1995)	on	 the	separation	of	 the	catfish	
of	 the	 genus	 Ariopsis	 Gill	 (1861)	 from	 those	 of	 the	 Arius	 Valen-






ily.	 Kobelkowsky	 &	 Castillo-Rivera	 (1995)	 examined	 the	 number	












stability	 not	 useful	 to	 make	 phylogenetic	 inferences	 about	 the	
group	(Le	Grande,	1980;	Rishi	et al.,	1983;	Fitzsimmons	et al.,	1988;	
García-Molina	&	Uribe-Alcocer,	1989;	Gomes	et al.,	1990;	Gomes	
et al.,	 1992;	 Gomes	 et al.,	 1994;	 Uribe-Alcocer	 &	 Díaz-Jaimes,	
2000).	Other	studies	of	genetic	characters	based	on	protein	elec-
trophoresis	have	been	highly	effective	to	detect	variability	and	to	



















netic	divergence	among	 five	ariid	catfish	species:	Ariopsis felis 
(Linnaeus,	 1766), Bagre marinus (Mitchill,	 1815)	 and	 Cathorops 








at	 the	 species	 level	 for	 different	 fish	 groups	 (Avise,	 1994;	 Ruiz-
Carús	 &	 Uribe-Alcocer,	 2003),	 including	 cryptic	 species	 (Lima	
et al.,	2005).
mAterIAls And methods

















following	 the	 keys	 of	 Castro-Aguirre	 et al.	 (1999)	 and	 Taylor	 &	
Menezes	(1978).












Whole	 muscle	 protein	 band	 patterns	 were	 analysed	 quali-
tatively	 by	 determining	 their	 presence/absence	 in	 the	 gels,	 and	
quantitatively	by	determining	the	absolute	frequencies	of	the	re-





mented	 in	 the	Jump	 (JMP)	version	3.1.2	programme	 (Sall	et al.,	
1989-1995).	Every	species	was	considered	as	an	Operative	Taxo-








with	 liquid	 nitrogen	 for	 transportation	 to	 the	 Laboratory	 of	 Ge-









for	 enzymes	 isocitrate	 dehydrogenase	 (IDH	 EC.	 1.1.1.42),	 phos-
phogluconate	dehydrogenase	(6PGD;	EC.	1.1.1.44),	 lactate	dehy-





































of	Cathorops aguadulce,	nine	in	Cathorops fuerthii,	11	in	Ariopsis 
felis,	 eight	 in	 Ariopsis guatemalensis,	 10	 in	 Bagre marinus	 and	
only	 six	 in	 the	 specimen	 of	 the	 outside	 group	 of Rhamdia gua-
temalensis.	At	 the	 intrageneric	 level, C. aguadulce	shared	eight	





































no	 differences,	 whereas	 values	 tending	 to	 zero	 indicate	 larger	





0.54	 when	 compared	 with	 A. felis,	 indicating	 a	 closer	 proximity	
between	these	genera.	Smaller	similarity	values,	from	0.16	to	0.36,	








C. aguadulce C. fuerthii A. felis A. guatemalensis B. marinus R. guatemalensis
C. aguadulce *** 0.478 0.441 0.444 0.561 0.791
C. fuerthii 0.66 *** 0.714 0.760 0.763 0.920
A. felis 0.25 0.36 *** 0.340 0.535 0.858
A. guatemalensis 0.16 0.22 0.63 *** 0.570 0.869
B. marinus 0.25 0.31 0.541 0.611 *** 0.855












The	 lowest	 level	 of	 variability	 was	 recorded	 for	 C. fuerthii	




0.340,	for	the	comparison	between	A. felis and A. guatemalensis,	
to	 0.920	 between	 C. fuerthii and Rhamdia guatemalensis.	 The	
Neighbor	Joining	analysis	used	 to	cluster	species	according	 to	
the	 genetic	 distances	 of	 Reynolds	et al.	 (1983)	 showed	 that	 the	
species	 of	 the	 genus	 Ariopsis	 cluster	 together,	 and	 that	 with	
Figure	 2.	 UPGMA	 dendogram	 that	 showed	 the	 taxonomic	 relationships	 among	


















78.1 2.6 90.5 .027 .264
(1.1) (.1) (.013) (.029)
2.	Cathorops 
fuerthii
10.8 1.2 14.3 .043 .070
(.2) (.1) (.043) (.040)
3.	Ariopsis 
felis
36.0 2.0 47.6 .086 .213
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4.	Ariopsis 
guatemalensis
77.6 2.1 47.6 .007 .185
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5.	Bagre 
marinus
10.8 1.7 42.8 .074 .193





Bagre marinus	 they	 form	 a	 node	 that	 is	 clearly	 separated	 from	
the	species	of	the	genus	Cathorops	(Figure	3).	The	support	of	the	
branches	obtained	by	the	bootstrap	was	of	93.18%	for	the	A. fe-
lis	 and A. guatemalensis	 branch,	 and	 of	 68.72%	 for	 the	 species	
of	Cathorops,	supporting	the	hypothesis	that	the	genus	Ariopsis	












Our	 findings	 agree	 with	 the	 results	 of	 the	 morphological	
comparison	of	the	digestive	tract	structures	of	A. felis, B. marinus 
and C. aguadulce,	that	indicated	that	the	number	and	position	of	
pharyngeal	 teeth,	 the	 length	of	 the	 intestine	and	 the	number	 of	
secondary	walls	in	the	swimming	bladders	increase	gradually	in	
the	sequence	Cathorops aguadulce - Ariopsis felis - Bagre ma-
rinus	 (Kobelkowsky	 &	 Castillo	 Rivera,	 1995).	 Acero	 et al.	 (2005)	








Reproduction	 in	ariids	 involves	 the	greater	development	of	
the	pelvic	fins	of	the	females	to	sustain	the	egg	mass	at	the	time	







ied	 in	 the	 present	 work,	 are	 representative	 trans-isthmian	 spe-





and	the	Ariopsis species is	0.441	for	A. felis	and	0.444	for	A. gua-










The	 low	values	of	genetic	divergence	between ‘Arius A’ cookei	
and A. aff.	cookei (1.7%), and	their	distribution	patterns	found	also	










Cathorops aguadulce	 is	 largely	 one	 species	 confined	 to	






























water	 environments	 of	 some	 of	 the	 studied	 species	 involves	 at	
least	 three	 events	 of	 secondary	 invasion	 of	 neotropical	 ariines,	
and	implies	a	reversal	to	the	primitive	conditions	of	the	Otophysi.	
The	confinement	of	Potamarius (Hubbs	&	Miller,	1960), C. agua-







marine	 and	 fresh	 water	 environments	 entering	 the	 lower	 and	
even	 the	 higher	 areas	 of	 the	 rivers	 (Cervigón,	 1991;	 Marceniuk,	
1997;	McEachran	&	Fechhelm,	1998;	Lucas	&	Baras,	2001;	Acero,	
2002;	Robertson	&	Allen,	2002;	Betancur,	2003).




found	 to	be	homogenous,	while	 the	coastal	and	 fresh	or	brack-
ish	water-dependent	species	C. viridis	 (Lockington,	1877)	and	C. 
medius (Günther,	1864),	that	are	confined	mainly	to	estuaries	and	
coastal	 lagoons,	 revealed	 some	 population	 structure	 (Díaz-Jai-
mes	et al.,	2007).





study	 of	 phylogenetic	 relationships	 among	 these	 fish	 groups.	
Likewise,	the	general	topology	of	the	trees	obtained	by	Betancur	
(2003),	 by	 maximum	 parsimony	 achieved	 through	 mitochondrial	
DNA	(cytochrome	b,	ATP	synthase	8	and	6,	12S	and	16S),	nuclear	
fragment	 (activating	 gene	 of	 the	 recombination	 2)	 and	 morpho-
metrics,	agree	with	our	results	 in	clustering	the	Cathorops	spe-
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